INTRODUCTION
In 1993, legal scholar Richard Epstein challenged the value and the utility of feminist scholarship in the academy, posing the question whether feminism had something, anything, to say about a variety of legal doctrines, including intellectual property. 3 The question is somewhat surprising, especially in hindsight. Even at the time that he posed the question, feminist scholars had already begun addressing most of the topics Epstein recited in his litany of legal subject matter, 4 and the literature on these topics continues to grow. Thus, the question might seem to have been answered even before it was posed or certainly in the years following; the substantial body of feminist literature exploring these subjects might be answer enough.
But the query was an obviously rhetorical question, evidently intended to imply that even if feminist theory is good for understanding anything in the law, it has little applicability outside a relatively small set of "women's issues," such as equal employment compensation, definitions and defenses in rape, and matters of family law. 5 The substantive answer to this more serious, implied indictment was perhaps best articulated in the recent comment above by Donna Haraway, observing that feminist inquiry is fundamentally about determining who has power and how it is being used. 6 Thus, feminist studies of law should be applicable not only to considerations of the impact of tax, contract, property, copyright, patent, trademark, tort, corporate, and business law on women, but also to exposing within these bodies of law the foundational cultural assumptions that affect both women and men.
Of the subjects Epstein recited in his jeremiad, feminist exploration of copyrights, patents, and trademarks has taken somewhat longer to emerge, but recently feminist commentators have begun to say something, indeed many things, about the law of intellectual property. 7 In this essay I attempt to add somewhat to this growing body of scholarship, suggesting a new set of inquiries into the social roles played by intellectual property. In doing so, I point out certain conceptual and rhetorical structures in the law of both patents and copyrights that resemble those previously identified by feminist scholars in other contexts. These structures take the form of oppositional pairs that define much of the philosophical framework of intellectual property law. I first take up the dualism of mind and body that pervades both patent and copyright law. I then turn to the related dualism of nature and culture that is similarly found in both bodies of law. I argue that the feminist literature investigating such oppositional pairs can illuminate their function within the law of intellectual property, showing how intellectual property law contributes to determining and maintaining a pervasive set of power relationships in society.
II. MIND AND BODY
Intellectual property law constitutes one of the primary policy tools by which society influences the development and design of new technologies. Intellectual property law awards to creators exclusive rights in certain types of creative developments that meet highly particular statutory criteria. 8 By rewarding certain types of technological development and penalizing others, intellectual property law is expected to promulgate an incentive structure that beneficially shapes the path of technology. 9 However, the underlying philosophical basis for intellectual property rewards has gone largely unexamined, outside of fairly rote recitation of expected utilitarian benefits. On occasion, commentators will venture an alternative basis for the existence of the intellectual property system, 10 but radical critiques outside the mainstream of the European philosophical tradition have been relatively rare. Focused critical examination of pervasive biases of the intellectual property system have been even rarer, although any number of curious features in the intellectual property system point to unstated, fundamental assumptions concerning the nature of knowledge and of the universe.
For example, it seems clear that implicit in the intellectual property system is a strong element of mind/body dualism, and this informs the system's incentives for technological development.
Copyright law expresses this dualism as a highly rarified, almost mystical, view of the nature of creativity. The work that is created and owned by an author in copyright is idealized as an intangible form, which is then embodied or "fixed" in a tangible medium of expression.
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The parallel patent law doctrine of inventorship exhibits an even more striking pattern of dualism, as the patent right is defined by the "conception" of an invention in the mind of the inventor, rather than by the physical construction or "reduction to practice" of the invention.
These dualistic doctrines define those individuals or classes of individuals who will benefit from the reward system of intellectual property. In copyright law, it is ownership of the incorporeal work rather than ownership of the tangible embodiment that is privileged. In patent law, the actual building or "reduction to practice" of the invention is held largely irrelevant-it is the mental effort that counts, not the physical labor or material instantiation of the invention. Thus, a closer examination of the mind/body assumptions in intellectual property law may yield important insights into the biases or expectations latent in this reward system. The tools developed by feminist commentators are especially appropriate to such an exercise. Not only has feminist scholarship developed a rich body of work critiquing and exploring dualism and its effects, but it also has developed a methodology for extending such critiques to previously unexplored societal practices. A feminist approach encourages us to ask not so much where such intellectual property doctrines require us to draw the line between creativity that is rewarded and creativity that is not, as it requires us to ask why such criteria were selected in the first instance. The places where lines have been drawn may tell us something about the reason for the lines, which in turn tells us something about the implicit values held by society and by ourselves.
A. Copyright
The systems of intellectual property law developed by Western industrialized societies-and which, by virtue of aggressive treaty propagation, now extend to most jurisdictions in the world 12 -purport to encourage creative activity by awarding creators an ownership interest in their work. 13 This reward or incentive system of course requires some theory of creation, or definition of a creator, which is typically tied to an act of mind or will. In copyright law, for example, the act of creation is defined as one of intellectual effort, the mental creation of an idealized, intangible form. This flows from the definitional structure of the law, which sharply distinguishes between the protected work and its embodiment in a tangible copy. As defined in the copyright statute, the "work" created and owned by an author is conceptualized as an intangible form, a kind of mental construct generated by the creative genius of its originator.
14 This Platonic form of the author's expression is then embodied or "fixed" in a tangible medium of expression to create a "copy," which is then controlled by the author or copyright owner. 15 Even when the embodiment exists as a single fixation, what in fine art might be called an original, for copyright purposes this remains a "copy"-that is, a copy of the intangible form.
Copyright attaches to the work at the moment of fixation. Ownership, then, depends upon the embodiment of the intangible work, but it is the intangible work rather than the physical embodiment that defines the author's rights. Under this system, ownership of the incorporeal work and ownership of the tangible embodiment may be bifurcated. Thus, a consumer may purchase a book or a music CD and may typically dispose of the physical object however she pleases-by reselling it, giving it away to a friend, tossing it into the trash bin, or setting it on fire. 16 What the owner of the physical object typically may not do is to dispose of it in one of a small number of restricted manners that implicate the embodied work-using the object as a template for making additional copies, for example.
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Such activity is prohibited because it effectively produces additional embodiments of the work. The right of embodiment-in statutory terms, the right of reproduction-is reserved to the author.
In order to qualify for copyright protection, the intangible work must constitute the original expression of the author.
18 "Original" in this sense connotes that the expression must originate with the author; it must not be derived from somewhere else. 19 The generation of original expression is what makes one an author for copyright purposes. The copyright statute thus assumes that creative expression arises from authors ex nihilo, solely from the author's own creative genius. This doctrine reflects copyright's embrace of a romanticized version of authorship, arising out of eighteenth and nineteenth century notions of artistry, which assume that protectable works are the result of the creative efforts of a single artistic genius. 20 This view tends also to assume that collaborative work is a rare anomaly and ignores or subordinates the predicate contributions of non-authors from whom an author may draw. Thus, to become a joint author, an individual must contribute to the work's original expression that would be independently copyrightable.
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Additions to the work made without permission will generally run afoul of the author's exclusive right to create and authorize derivative works.
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Unauthorized derivative works are denied any copyright protection at all, effectively placing the unauthorized contribution under the control of the initial author. 
B. Patent
Copyright law is not alone in its bifurcation of mind over matter or in the elevation of the mental over the physical. Much as copyright focuses on an idealized concept of the copyrighted work to define the creative act, so patent law focuses on an idealized version of invention. The parallel patent law doctrine to authorship, inventorship, shows an even more striking pattern of dualism, which is perhaps most apparent in the patent law of the United States. 24 Unlike the rest of the world, the United States is a "first to invent" jurisdiction in which patents are awarded to the first inventor in time. 25 Elsewhere, the patent for an invention claimed by two inventors will be awarded to the first inventor to file an application with the patent office, but in the United States, priority in invention, rather than priority in filing, takes precedence.
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As a result, in the United States, defining the act of invention is critical to determining when it occurred. Priority of invention is decided primarily on the basis of conception-surely an evocative and loaded term-which is classically defined as the formation in the mind of the inventor of the complete and operative image of the invention as defined in the claims of the written patent.
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As an evidentiary matter, full conception of the invention is considered to be shown when the operative invention has been "reduced to practice"; that is, when it is actually built or implemented.
28 It may also be constructively reduced to practice when effectively described in a patent application. 29 But the mental formation of the invention may have occurred much earlier, and if documentary or testimonial evidence of a complete conception can be shown, priority will be dated back to the time of the mental development.
Thus, the mental act of conception is the dominant factor in determining inventorship. Numerous cases state that once the concept of the invention is complete, one of ordinary skill should then be able to build it, or in patent terms, to reduce it to practice. 30 Far from being one of ordinary skill, the inventor is by definition one of extraordinary skill, so that once the mental work has been completed, all that remains to be done has been characterized as the "work of the mere artisan"-not the work of an inventor. 31 Indeed, physical reduction to practice is largely irrelevant, as patent law allows for descriptive, constructive reductions to practice.
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There is no need to actually build the working invention. Instead, if the inventor's conception is complete enough to convey to one of ordinary skill how to make and use the invention, the inventor may describe the invention in the patent document and file a "paper patent" without actual construction or reduction to practice. 33 In either case, the inventor need not even know or expect that the invention will work-that is, again, a problem for the mere artisan. 34 The act of invention is one of forming an idea in final form, not of knowing whether it will work when built.
Consequently, additions, suggestions, or contributions that are appended to the invention after the idea is formulated are not recognized as a contribution toward inventorship, even if those additions are necessary to build, test, or refine the invention. 35 Any failure of an invention that has been actually or constructively reduced to practice is considered a failure of the conception, rather than a failure of the material instantiation. If the invention fails it was because the conception was incomplete, so the invention as constructed failed to work properly. A more complete conception, rather than recognition of the vicissitudes of materiality, is considered the answer to the failure.
This focus on the mental part of inventive activity, like copyright's focus on the intangible work, has its roots in nineteenth century notions of the solitary creative genius.
Patent law implicitly assumes a lone, extraordinary individual to be the source of new inventions. 36 This "heroic inventor" of patent law is the sibling if not the identical twin of copyright's romantic author. Joint inventorship is acknowledged only grudgingly within the patent system; to qualify as a joint inventor, an individual must assist in solving the inventive problem by making an original contribution to the conception of the invention. 37 Multiple contributions to the invention resulting in multiple claimants to ownership, as is the common practice in modern corporate research settings, has created ongoing problems within patent law and has only been very slowly accommodated within the statute.
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C. Feminist Perspectives
The repeated occurrence of these dualistic themes in intellectual property law suggests a broad variety of implications incident to the structure of such dualism. The exploration and critique of mind/body dualism has a long and voluminous history in Western philosophy, and many of the insights generated by this centuries-old debate might be profitably applied to an analysis of intellectual property law. A full discussion of all, or even a few, of these insights lies far beyond the scope of this essay. Instead, I shall focus on one particular, relatively recent theme in the mind/body discussion arising out of the feminist critique of dualistic paradigms.
Feminists have explored the tendency of Western philosophy and practice to divide subjects into oppositional categories including not only masculine/feminine, but also mind/body, nature/culture, public/private, active/passive, reason/emotion, subject/object. 39 In each of these dichotomous pairings, the former is typically, if sometimes implicitly, regarded as superior and masculinized, and the latter considered inferior and feminized. 40 Feminist commentators have suggested that such designations allow the feminized categories to be branded as "other," as conditionally flawed or undesirable. 41 The elevation of "mind" and "spirit" over "body" and "matter" have been particularly identified with social predominance of reason and objectivity, which are in turn tied to a masculinized framing of other subordinated categories of gender, race, and class. 42 Thus, in his Politics, Aristotle justifies the practice of slavery by arguing that: just as the mind or spirit is superior and should rule the body; just as men as a gender are by nature rational and therefore superior, and should properly rule over women; just as humans are by nature rational and therefore superior to animals, and should rule over them, by the same logic, some classes or races who are more rational should properly rule over other ) (explaining that Euro-American imperialists considered non-Europeans as "others" and inferior, and that the notion of "otherness" extended to feminine categories also considered to be inferior).
42. See PLUMWOOD, supra note 40, at 43.
races, who should properly be slaves.
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Dualism thus sets the stage for the supposedly inferior, feminized category to be given a status that allows domination and exploitation by members of the privileged category; it is a social and rhetorical strategy that "naturalizes domination." 44 Although the modern reader is likely to find nearly every step of Aristotle's slavery syllogism to be repugnant, feminist commentators have argued that its premises of superiority are deeply embedded in the fabric of Western culture. 45 While those premises may no longer explicitly justify slavery, they may continue to animate attitudes or cultural legacies of inequality. Social practices or disciplines that valorize rationality may be particularly suspect, given the longstanding conceptual linkages between reason and canons of subordination. For example, Aristotle's complex of oppressive associations may be foundational to Western notions of science, technology, and progress. 46 This critique of dualism closely relates to the important theme of "invisible work" that has also been discussed by a range of feminist commentators. 47 Owing much of their analysis to Marxist critiques, this literature observes that the bifurcation of social roles into masculine and feminine, and into public and private, obscures and subordinates certain social roles, relegating certain types of work to the private sphere, and so to the realm of "feminine" labor. 48 Much of this work is domestic and menial and goes largely unrecognized, even though it is essential to the day-to-day operation of families, firms, and other social institutions. Such work, often performed by women, tends to be low-pay, or in the case of household labor, entirely unpaid. Thus, a great deal of labor that supplies the basic needs of society goes unseen and unrewarded, leading feminist commentators to remark upon the systematic disparity in categories of occupation. This in turn has led them to identify and analyze the gendered nature of recognition for labor. 49 The same patterns recognized in domestic and menial labor appear to hold true in our system for rewarding innovation and creativity. As described above, copyright and patent law elevate mental effort over physical effort, conceptual production over material production, thus tying 43 ownership and economic rewards to participation in an idealized, romantic vision of creative production. Participants in the messier, corporeal, material development or execution portions of the creative process are excluded, invisible, unrecognized. This version of creative effort effectively vests ownership in a single or limited number of participants, attributing the entirety of creative production to a particular, discrete act of creative vision.
But the production of creative works does not occur in splendid isolation-certainly such is not the case in modern production of copyrighted works, if indeed it ever was. Creative works are instead the result of an extended system of production. This is true not only with regard to the intangible work itself, which postmodern critiques have shown typically arises out of the creative input of many contributors and within a social matrix of previously generated cultural objects, 50 but also with regard to the actual physical production of copies, which requires extended support and collaboration from a network of contributors. Such extended collaboration is perhaps most starkly obvious to us as the extensive credits of a motion picture roll by, typically after the end of the show when everyone has left the theater, briefly acknowledging the involvement of the gaffer, the best boy, the key grip, the prop and wardrobe workers, and typically the hundreds of other motion picture production participants.
The contributions of such individuals are recognized for a few seconds at the end of the film, but not in the reward system of copyright law. A considerable body of case law emphasizes that the efforts of camera operators or creative consultants who arrange the action for filming do not rise to the level of authorship recognized under the copyright system.
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Neither is this situation unique to the motion picture industry. The pervasive involvement of unrecognized contributors is likely the rule in copyright rather than the exception; industries dominated by copyrighted works are rife with legions of studio musicians, editors, sound engineers, stage hands, lighting technicians, and "ghost" writers without whom there would be no creative works, but who remain quite invisible to the copyright definitions of "originality" and "authorship." researchers as is the not-so-romantic author. 53 But setting aside for the moment those general foundations of shared knowledge upon which innovation is built, much of inventive activity, and perhaps the majority of inventive research, occurs in collaborative groups. Modern research programs depend upon a host of laboratory technicians, research assistants, process engineers, machinists, drafters, interns, graduate students, and materials specialists who may well have direct, hands-on contact with the building and testing of the invention-not to mention the secretaries, janitors, bottle washers, supply clerks, librarians, and even patent attorneys who indirectly support the development of the invention. These "mere artisans" are not the "heroes" of the inventive process, and their contributions to the embodiment of the inventor's ideas will tend to go unrecognized. They do not contribute to the idealized "conception" of the invention, and so their involvement is, so far as patent law is concerned, quite invisible.
As in other areas where feminist commentators have identified attitudes and practices designating some work as socially invisible, the legal bifurcation of creativity into oppositional mental and physical efforts shunts reputation and reward to a relatively small but privileged portion of the creative process.
54
By excluding from consideration creative contributions related to the physical instantiation of creative works, intellectual property law excludes particular classes of contributors from recognition and ownership. Those excluded constitute not only a class of unrecognized contributors to the creative process for purposes of copyright and patent law, but frequently are those in positions of lower status and pay, and in many cases may be predominantly female. Thus, intellectual property dualism appears to reinforce socially established structures of hierarchy within creative endeavor and to allow certain valorized contributors to dominate the creative process so as to reap the rewards bestowed under the copyright and patent statutes.
III. NATURE AND CULTURE
The oppositional categories of mind and body are not the only dualism embedded in intellectual property law that has been discussed in feminist scholarship. Among the other troublesome dualisms identified and critiqued by feminist scholars is that which opposes the natural world to the results of human activity, a divide between nature and culture. Appeals to nature have an unsavory history in justifying oppressive dualisms-recall the justification of slavery by Aristotle based upon the irrational nature of 53. See Burk, supra note 38, at 16. 54. See Bartow, supra note 7, at 552. women and other inferior peoples and the "natural" state of mastery occupied by rational, presumably Greek, men.
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But Aristotle's comparison also celebrated human rationality as superior to that of animals, distancing humans from "nature" in a different sense and justifying domination of humans over their environment.
Feminists were by no means the first to note the charged societal character of such concepts. Speaking of the terms "natural" and "nature," John Stuart Mill observed that:
[I]t is unfortunate that a set of terms which play so great a part in moral and metaphysical speculation, should have acquired many meanings different from the primary one, yet sufficiently allied to it to admit of confusion. The words have thus become entangled in so many foreign associations, mostly of a very powerful and tenacious character, that they have come to excite, and to be the symbols of, feelings which their original meaning will by no means justify; and which have made them one of the most copious sources of false taste, false philosophy, false morality, and even bad law.
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Intellectual property law may well fit within the categories of "bad law" that Mill predicted. Like the opposition of mind and body, the opposition of nature and culture is a fundamental tenet of the law concerning copyrights and patents, although this opposition has gone largely unnoticed. The tools of feminist critique allow us to recognize such tenets, examine more effectively the assumptions behind their presence in intellectual property, and to assess their effects.
A. Patents
A dualistic concept of nature has long been integral to defining the subject matter of patent law. The patent statute lists new and useful processes, machines, articles of manufacture, and compositions of matter as patentable subject matter. The Supreme Court has held this litany of categories to be illustrative, rather than exhaustive. According to the legislative history of the patent statute, as famously confirmed by the Supreme Court in Diamond v. Chakrabarty, patentable subject matter includes "anything under the sun that is made by man," meaning anything made by humankind, of course.
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The corollary is the inverse proposition that patentable subject matter does not include those things not made by man (meaning those things not 55. See ARISTOTLE, supra note 43, at 6-7 (analogizing the superiority of the mind over the soul to that of man over woman because this is "both natural and beneficial"). made by humans, of course). Such unpatentable subject matter is labeled as "products of nature," which courts have defined as including natural substances; that is, materials drawn from nature unaltered, or at least insufficiently altered, by human intervention. 58 The degree of human intervention or change required to move materials into the category of patentable subject matter has long been unclear and problematic. Thus, in Funk Bros. v. Kalo Inoculent, the Supreme Court held unpatentable a mixture of bacterial strains that were useful in nourishing the growth of certain agricultural plant root nodules. 59 The bacterial mixture itself did not occur naturally, but the Court reasoned that there had been no patentable change in the properties of the bacterial species; they performed the same metabolic functions in the mixture that they performed in the wild. 60 At the same time, courts now routinely allow the patenting of biological materials, such as hormones, enzymes, and DNA sequences. The patenting of such biomolecules has become routine, although in some sense these substances are drawn from and exist in nature. Because some biological molecules described in patent claims might be extracted from nearly any human body, these claims have generated controversy around the world. U.S. courts have held, however, that isolating and purifying such substances changes them sufficiently from their natural state to place them within patentable subject matter. 61 A protein or DNA sequence in isolation under this standard is not the same protein or DNA sequence found in the wild, mixed and networked with all manner of other biological molecules.
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This redefinition of "natural" has allowed the issue of patents to be raised on a range of materials that many observers might intuitively feel are "discoveries" rather than "inventions."
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A related set of prohibitions from patentable subject matter excludes scientific "laws" of nature and principles of mathematics. The premise behind these exclusions is also that such categories constitute "discoveries" by humans, rather than "inventions" created by humans. 64 But this premise is highly problematic. Mathematics presents the clearest difficulty for such classification. There exists a fairly strong argument that mathematics is a human construction, not an inherent property of the universe itself. Mathematics may be congruent with the universe to the extent that it is used to describe the universe. If considered a language, it seems even less clear that mathematics should be considered a function of "nature" rather than a matter of human construction. Even if mathematics as a language may describe reality or express statements about reality this does not seem to make the language necessarily a product of nature. English or Swahili can also describe reality, or express statements about reality, but it would be an exceedingly odd ontological maneuver to conclude on that basis that those languages have independent existence apart from human usage. 66 In each of these cases, the separation of natural from artificial partakes of the problems identified above by Mill. The exercise of defining the natural is on some level at least tautological, if not altogether untenable. As Bertrand Russell observed, " [m] an is a part of nature, not something contrasted with nature. His thoughts and his bodily movements follow the same laws that describe the motions of stars and atoms." 67 Thus, humans are a part of nature as are artifacts constructed by humans-beavers build dams, bees build beehives, humans build cathedrals, semiconductor chips, alloys, and nectarines. 68 Even if one construes nature as something different from human construction, such constructions must at some level be based upon laws and materials drawn from the physical, natural world. The Supreme Court has recognized this problem, noting that a rule which excludes embodiments of "laws of nature" from patentability could, if taken to its logical conclusion, exclude all inventions from patent law. 69 Thus, on one interpretation the products of nature doctrine could include everything within patentable subject matter, while on the other interpretation it could exclude everything from patentable subject matter. Given that other patent doctrines may have the capability of identifying those human contributions that promote progress, 70 one wonders why such a mercurial doctrine persists.
B. Copyright
Patent law is not alone in viewing the universe as both separate and separable from human artifacts. Although patent law's "products of nature" exclusion is perhaps better developed and more discrete as a doctrine, copyright too contains doctrines that exclude elements of the "natural" world. Copyright is not, in general, concerned with materials and discoveries as is patent law; the iconic examples of copyrightable workstexts, music, sculptures-are quintessentially human products typically not found at large in the world. To some extent, copyright's prohibition on the inclusion of utilitarian or functional items within its ambit excludes many such natural discoveries by shunting them back toward the patent system. Admittedly, this may usher such items out of the intellectual property system altogether; they are denied copyright protection because they fall under patent law, but they may well be denied patent protection because they are considered products of nature.
Nonetheless, even within copyright's proper bailiwick of expressive creations there is the question of how to deal with expression that captures bits of the natural world. 71 Copyright law explicitly excludes "discoveries" from its subject matter, as well as facts, concepts, and principles from its relevant subject matter. 72 These exclusions arise not so much from the prohibition against copyright protection for functional subject matter as they do from a corollary to the copyright originality doctrine. Copyright attaches only to original works, meaning that copyrightable subject matter must originate with an author. 73 Discoveries and facts do not originate with the author, but rather sustain some independent existence apart from human creativity. Much as in the case of unpatentable "laws of nature," copyright assumes that measurements, descriptions of events, and other similar representations of reality are already "out there" waiting to be discerned or found. 74 Consequently, humans cannot claim credit for their existence. As we have seen, original copyrightable works are considered to have some type of independent existence, something like Platonic forms, residing as ideal objects in a world of forms. 75 Matter, as we have seen above, is regarded merely as the medium in which such forms are expressed or fixed, and under the mind/body dualism already identified, the tangible is subordinated to the ideal. 76 But copyright also assumes that descriptions of matter have themselves an independent existence outside of human intervention. These idealized descriptions or measurements sit at the intersection of the idea/expression distinction and the originality doctrine-excluded from copyright in part because they are unoriginal, but primarily because they can be expressed only in a manner that merges fact with expression. 77 This implies that where one can express a fact or measurement in a variety of ways, there may be originality in the choice of expression-the underlying fact, like an idea, might not be amenable to protection in copyright, but its particular instantiation could be.
78 Maps, charts, and similar factual representations have long been granted "thin" copyright on this theory, 79 protecting the expressive choices made in the representation of the facts. 80 But this possibility has created no end of trouble for courts attempting to determine the potential for copyright protection of certain measurements. Measurements themselves require choices; they require the measurer to decide not only what ought to be measured but how and to what degree of precision. In several cases, courts have attempted to protect such utilitarian choices as "original," leading to the protection of the resulting measurements in copyright despite the prohibition against such protection in precedent and statute. 81 Cases holding that facts or measurements are protected due to original choices in generating the measurement may result from the court's sense of fairness, an impulse to recognize effort or to foil free riding. 82 But the cases finding originality in the choices made to generate measurements flag an important anomaly in copyright: facts and measurements cannot occur except as the product of human decisions; they are as constructed and value-laden as works that are typically placed into the copyrightable category of original expression. At a minimum, the line between fact and expression is blurred, and the categories have a good deal of overlap. The failure to recognize this overlap in the law, the attempt to separate these exclusive categories as pristine opposites, the operation of dualistic categories of fact and artifact, signals the presence of an ideological agenda that bears closer scrutiny.
C. Feminist Insights
The feminist answer to Mill's concerns quoted above, whether extant in patent or copyright or elsewhere, might be to observe that "nature" constitutes a political category rather than a descriptive one. 83 Feminist scholarship has devoted considerable attention to the concept of nature and to the ways in which gendered assumptions may infect definitions of nature.
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Perhaps the most prominent of such analyses arise out of ecofeminism, where evidence and effects of the patriarchal construction of nature are central to critiquing societal attitudes and actions toward the environment. 85 Ecofeminist writers have articulated a set of philosophies seeking to relate feminist insights to ecological and environmental thought, applying radical feminism, cultural feminism, and social feminism to develop new forms of environmental practice. Much of this ecofeminist commentary observes that the treatment of the natural world in Western culture parallels the treatment of women and of other subordinated groups, that the same patterns of exploitation and justification are apparent in both forms of abuse.
86 By dualistically framing either women or nature as an alien "other," domination and subjugation seem justified. Indeed, at some points these conceptual and rhetorical strategies appear to converge, as "Mother Nature" is feminized in both signification and significance. 87 Ecofeminism has been justifiably criticized for its tendency to adopt a form of essentialism, embracing a philosophy that argues females inherently have a special relationship to the natural world. 88 Under this view, due to their biological experience of connection in reproduction, women also experience a greater feeling of "connectedness" and empathy towards other living things in general. 89 This perspective has been criticized as tending towards a new form of dualism that may be equally pernicious as that vilified by ecofeminists themselves. Claiming a special and unique connection between women and nature divides men from women and assigns to women an emotive role that resembles those used to justify past oppression. But even though ecofeminism might be faulted for the logic of some of its more dubious incarnations, the core insight remains that conceptualizing humankind as somehow separate from its environment facilitates the exploitation of the natural world. Recognizing that such separation of humans from their surroundings allows human activity to be painted as superior or transcendent allows us to question the rationale and the implications of where the line between the natural and the artificial is drawn. Recognizing the wedge driven between nature and artifice in one setting then allows us to identify in other settings the deployment of a ubiquitous strategy for naturalizing and justifying particular forms of domination.
A similar insight comes from feminist studies of science. Feminist commentators have noted not only the historically sparse participation of women in science, engineering, mathematics, and related fields, but also have interrogated the epistemological structure and hidden assumptions of scientific practice. Among the fundamental perspectives that emerge from such an analysis is a particular scientific view of nature and a corollary relationship of humans to the natural world. Scientific investigation and the factual constructs developed out of scientific investigation gain their authority from their portrayal as rational, objective, and dispassionate observations of the natural world. Feminist commentators dispute whether science is in fact ever so objective, arguing instead that it entails hidden value judgments cloaked by the assertion of objectivity. 90 In order to assert such objectivity, however, it is necessarily to adopt a standpoint that purposely distances the observer from the world observed.
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Some commentators have gone further, arguing that the purported objectivity of science carries its discourse and practice beyond mere separation from the natural world to embrace subjugation of the natural world. 92 Much of the imagery, many of the metaphors, and many of the literary tropes portraying and justifying the Western scientific enterprise are built around a gendered depiction of nature and the assertion of dominance over that feminized depiction. 93 Feminist scholars have noted that the proponents of science frequently discuss science in terms that suggest violence or some form of sexual assault. 94 Scientific apologists back to Francis Bacon describe the scientist as wrestling secrets from nature, tearing the veil from nature, laying nature bare, harnessing, binding, or enslaving nature. 95 Such imagery seems calculated to push the object of scientific research, a feminized personification of nature, into the background, portraying nature as passive and yielding, as opposed to the foregrounded and active undertaking of scientific investigation.
These insights seem clearly applicable to patent law's product of nature doctrine, as well as to the originality restrictions in copyright. Both doctrines serve to bifurcate human activity from "natural" or "discovered" subject matter, distancing inventive and creative work from the environment in which it necessarily occurs. The former is valorized and celebrated; the latter is obscured and subordinated. Inventions and original works are what count, are what is rewarded; the milieu from which they arise is simply taken as given. Nature is backgrounded, property is foregrounded. Certain types of activities and materials are highlighted, encouraged, and owned; other activities and materials are relegated to common ownership and, by implication, to open exploitation.
Designating "discoveries" as pre-determined, unpatentable, and uncopyrightable determines the type of human endeavor that will dominate innovation and creativity. Designation of a particular resource as a product of nature or unoriginal places it in the "public domain," ironically potentially benefiting those who already hold the greatest stake in privately held intellectual property. As some legal commentators recently have observed, material in the public domain may be freely exploited, but not everyone will necessarily benefit equally from the availability of the resource. 96 It may be those entities already endowed with the greatest resources that are best positioned to take advantage of such freely available resources. In the parallel case of real property, the designation of some lands as "public" or "common" reinforces the structural dichotomy of public/private control, which may ultimately facilitate further privatization, especially once valuable resources are found on what were previously designated as public or common lands. Designation of certain subject matter in intellectual property as "public" or "common" may have a similar 94 effect.
As a practical matter, the standard delineated by the product of nature doctrine pushes patentable subject matter towards high-technology rather than low-technology.
The artifact resulting from greater human intervention is more likely to receive the patent reward than the artifact resulting from less intervention. A collection of beneficial bacteria, not occurring together in nature, is still an unpatentable product of nature, but a bacterium resulting from recombinant DNA manipulations is a patentable invention. 97 The corollary effect would appear to be a bias toward more sophisticated, interventionist, and expensive technologies available to the developed world rather than the simpler technologies available to the developing world. A second corollary is the accumulation of property rights in the developed world in preference to, and possibly at the expense of, accumulation of rights in the developing world. Certainly this has been the accusation leveled by the developing world against the developed world in cases of "biopiracy," where, for example, an efficacious but crude traditional plant extract might fail patentability while high-tech isolation of the active component from the same preparation would qualify for a patent. 98 The product of nature doctrine, in concert with related patent doctrines, will tend to favor the latter over the former. 99 Thus, a feminist critique of the product of nature doctrine points to a type of "Matthew effect" in patent law, whereby those who already command significant resources are able to accumulate yet more resources in preference to those who may be in some sense equally or even more innovative but have less to work with. 100 It would not be difficult to cast this tendency in terms of the colonization and commodification of subordinated peoples, the patriarchal domination of production resources, and ultimately as part of the trend that Donna Haraway has described as "the feminization of poverty." 101 But even without pursuing such intriguing and subversive claims, it is unclear whether such effects of the product of nature doctrine are desirable to patent policy when patent policy is taken on its usual terms; that is, under the utilitarian calculus of promoting progress. A public benefit rationale would not necessarily find it beneficial to favor the complex over the simple. To pick an example in medical technologies, it is not at all clear that an expensive, highly interventionist new gene therapy to treat heart disease is preferable over a more mundane improved method or device to encourage exercise-the cost to benefit ratio in saving lives and promoting health might well favor the latter simpler development. This could suggest that the doctrine is misguided, or it could suggest that other interests besides the promotion of progress are at issue.
Where copyrightable subject matter is concerned, the exclusion of facts and discoveries from protection as part of the originality doctrine clearly helps define and reinforce the construct of the romantic author. The role of the originality doctrine in sustaining the construction of copyright's romantic author has been explored extensively, including at least one searching analysis from a feminist perspective. 102 But the effects of demarcating fact from expression is not limited to supporting a suspect notion of authorship, even a suspect notion of authorship that prolongs existing configurations of power.
103
Much like the product of nature doctrine in patent law, copyright's separation supports the construction of a particular view of reality, which in turn supports established patterns of control and authority in society.
This social function of copyright becomes clearer by adopting Haraway's methodology of examining disputed instances of copyrightable subject matter as "boundary" objects. 104 Copyright has always had difficulty encompassing documents on the border of fact and expressionnot only modern databases, but more venerable categories of charts, maps, and similar representations of reality-where much of the content would be considered factual, and the expressive choices made by the author are few. 105 Yet, oddly, the first copyright statute enacted by Congress shortly after the formation of the United States was directed specifically to charts, maps, and similar factual representations bearing only a thin veneer of expression-works of sculpture, music, graphic art, and the other aesthetic staples of copyright were only added to the statute later. 106 The surprising scope of the initial U.S. statute leaves us to wonder why it addressed subject matter lying very nearly outside the expression, why such factual representations were considered to be matters of the first importance, and why, given their inclusion within copyright at the outset, such works have been contested ever since. Some indication as to the reasons may be gleaned from critical evaluations of factual constructions outside of copyright. For example, Star and Lampland have investigated the social construction of numerical representation and measurementsprecisely the types of facts that copyright law assumes are independent of human authorship. Such numeric descriptions, they find, are far from "transparent signs" that objectively depict reality, but are rather the products of complex social structures that are legitimized and substantiated and by formal numerical representation. In a similar vein, Harley has examined how maps and other spatial representations are intimately tied to the expansion and maintenance of political power-empires have been keenly interested in the production of charts and maps, in part to establish the legitimacy of their political borders. 107 Such studies indicate that the depiction of facts is the power to determine what is real, such that control over the construction of facts becomes control over the social perception of reality.
On this view, copyright's dichotomy between fact and expression helps define the boundary between what is real and what is fictional, which in turn defines the boundaries of power and hierarchy. Holding the line between original expression and unoriginal measurements keeps facts immutable, inevitable, and authoritative. Re-categorization of facts as constructed or, in copyright parlance, "original" could threaten to undermine the power structures that rest upon such facts. Allowing charts or maps or other factual depictions to be incorporated too thoroughly within the protection of copyright might dilute their objective force, placing them too close conceptually to expressive works that are clearly the product of imagination. Thus, even though placing factual works outside of copyright lessens the control over those particular works, the overall structure of the law reinforces master discourses that confer dominance in society. And, at the end of the day, courts typically can find enough "originality" in the selection and arrangement of facts to maintain the control of authors over such works as well.
CONCLUSION
In this essay I have attempted to sketch a critique of two specific doctrinal areas in intellectual property, common to both patent and copyright law, dealing with the related requirements of physical embodiment and human origination. The philosophical contours and implications of these doctrines have gone largely unexplored, although they are central to the structure of the patent and copyright systems. The dualistic nature of these doctrines lends itself to critical examination using the tools developed in feminist scholarship; feminism has previously addressed the power relationships fostered by such dualisms in other contexts, and critical examination of intellectual property using these tools shows a familiar pattern. To date, intellectual property law has received only scant critical analysis from any discipline, but I am hopeful that the analysis I have undertaken here demonstrates not only that these doctrines entail previously unrecognized assumptions and consequences, but also that feminist methodologies have much to say about the hierarchies, privileges, and power relationships attending the present disposition of intellectual property.
